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1. Define the reduced row echelon form of a matrix.
1.1. Consider the following system of equations.
3x—2y+z=0
—11x+8y+z=0
10x—-7y+z=0
—4x+3y+z=0
1.1.1. Express the above system of the form AX = 0 where X = [x y z]” and
0 =[000]". Ais to be determined.
1.1.2. By applying elementary row operations find RREM(A).
1.1.3. Deduce the solutions of the system of equations.
1.2. Using elementary row operations of matrices and augmented matrix solve the following
system of equations forthe x ,y ,z,t.
x+2y+z+t=1
3x+3z—-2t=11
x—y+z=28.



2. Define the rank of a matrix.

2.1. Using the definition find the rank of the following matrix.

1 2 4 3
22. 12 3 6 5

1 -1 -2 0
2.3. Using the elementary row operations find the RREM of the following matrix.
1 2 -1 0
4 3 2 1
6 7 0 1f
7 9 -1 1

2.4. Discuss the solutions of the following systems of linear equations and when the systems

have solutions find the solutions.

2.4.1. x+2y=a
3x+y=p
2x—y =Y Wherea,B,y€ER

2.4.2. x+2y—3z=4
3x—y+5z=2
4x +y+ > —14)z=p+2 Whereu €R

3. Define the argument of a complex number.

3.1. Shade the region satisfying the following both inequalities
3.11. |z—4| <5and2 < Im(z) < 3.
3.1.2. 5<|z—-3|<16and|z-3| < |z—4i].
3.13. 4<|z-5<9andi<arg(x) <2

3.2. Find the values of the following
3.2.1. Log(4 + 3i)
3.2.2. (1+10)

. 3z+4 . . s
3.3. Show that the function f(z) = % where z # 1 is one to one function and find its inverse

function.
3.4.1f f(z) = z%,|z| =3 and 0 < argifz) < %find the image and draw the domain and the

image of the function f.



4. Define the binomial distribution.
4.1. If X~Bin(n,p) prove that the moment generating function of X is (pe* + 1 — p)"
4.1.1. Hence prove that the mean and variance of X are np and np(1 — p) respectively.
4.2. A sweet company sells fruit toffees in packets; each packet contains the same number of
toffees. The number of mango toffees per packet has a binomial distribution with mean 11
and variance 4 - 95.
4.2.1. Find the number of toffees in a packet.
4.2.2. Find the probability that a packet contains exactly 8 number of mango toffees.
4.3. Another sweet company sells fruit toffees in packets of 100. This company says that the
probability any mango toffee in a packet is 0 - 3. Using the normal approximation find the

probability that a packet contains fewer than 35 mango toffees.

5. Prove that the moment generating function of the normal distribution which has the probability

1 32 1 2.2
density function f(x) = \/%em(x W7 \where x € Ris M(t) = 727" t" . Hence find the mean

and variance of the normal distribution.

5.1. The times taken to germinate for a certain kind of paddy seeds are normally distributed. If
20% of the seeds take more than six days to germinate and if 10% of the seeds germinate
in less than 4 days, then find the mean and the standard deviation of the time for
germination of the paddy seeds.

5.2. The height of a large batch of a certain crop are normally distributed with a mean of
140 ¢m and a standard deviation of 6¢cm.

5.2.1. Find the probability that the height of a randomly selected tree of that batch is less
than 145 cm .

5.2.2. If five trees are selected at random from the above batch ,find the probability that all
the five trees are less than 145 c¢m tall and only three of them are less than 145 cm .
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